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ABSTRACT 




A device for coupling power from a high speed rotating 
flexible shaft to a spindle of a portable worktool. The 
flexible shaft is contained within a casing. The casmg is 
crimped within a ferrule which is threaded into a hand- 
piece which an operator holds in one hand to guide the 
worktool. Upon movement of the worktool on the 
workpiece by the operator, the casing becomes twisted 
to encourage loosening of the threaded connection 
between the ferrule and handpiece, thus endangering 
the operator. In lieu of the prior art threaded connec- 
tion between the ferrule and handpiece, a retaining 
member engages both to prevent their dangerous sepa- 
ration by virtue of the handpiece and retaining member 
being free to slowly rotate about the ferrule in a direc- 
tion to automatically relieve twisting stresses intro- 
duced into the casing caused by movement of the work- 
tool by said handpiece on or about a workpiece. 

2 Claims, 3 Drawing Figures 
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1 2 

FIO. 2 is a longitudinal sectional view of an embodi- 

SAFEGUARD COUPLING FOR POWER DRIVEN ment of a power driven rotatable flexible shaft coupliiig 

FLEXIBLE SHAFTS device of the present invention. 

FIO. 3 is a sectional view of the embodiment of FIG. 

STATEMENT OF THE INVENTION 5 2 taken substantially along line 3^3 thereof. 

This invention relates to flexible shafts and more DETAILED DESCRIPTION OF THE 

particularly to improved couidmgs for use with power INVENTION 

driven flexible shafts which permit the flexible sli^ , ^ i* ^ • t. • « ^ • 

f« ♦i.^ ^ In FIG. 1, a couphng device 10 has an mput or dnve 

casing to remam mistressed even when the onven mem* , «^ . * ^ - ^ ha ^ «'» 

k<,»ri«s«^ 4» A-. 10 end 12 and an output or dnven end 14. Dnve end 12 

ber or handpiece moved about the w^^^ includes a rotatable flexible shaft 16, one end of which 

away whichsubjectsthecasmgtotwistmgmovements. ^^^^^^^ ^ ^^^^^ ^^^^ ^^^^^^ 

BACKGROUND OF THE INVENTION such as an electric motor, for example, and its other end 

Flexible shafts comprise basic elements of power into an accurate square 18 which is «ceived 

tnmsmission and are Ligned ^ «S poiTor " T^^J"""" ^/ t?""'.!"! t^ -?" ^^?''^! 

f«™ vl 22 mterconnects flexible shaft 16 with spmdlc 24 

rss^ir^^ Str/rofS^iz^^^^ 

ob^l. or obje^s where tnu^n^^^ wS bS ^^5^^^^^ 
would be impractcal or impossible. ^ ^ ^6 and 28 and sleeve 30 are iSeived within a 
In a typical rotatable flexible shaft, a wire mandrel housing member or handpiece 3Z Handpiece 32 thread- 
has a plurahty of layers of closely coiled wire wound ^^^^^ ferrule 34 at the intput end of the coupling 
thereover each of the layers bemgsucc^sivelywo^^ device. Ferrule 34 is swaged or crimped over casing 36 
over anoth^ m alternately opposmg directioi^ i.e., ^^^^ ^^^^^ ^ ^ retam^M is thread«ily 
nght or left-hand lay. T^^ 25 mounted to handpiece 32 at the output end of the cou- 
flexible casmg metaHic or covered, ^d a clearance ^ ^^^^ Coupling shaft 22 is provided with acollar 
between the shaft and cjuang is provided m order that ^ positioning bej^g 26 thereagainst. 
the shaft may rotate freely within the casmg. Coupling nut 42, axially aligned with handpiece 32 
Rotatable flexible shafts are of two basic types— ^ therefrom, receives the output end of oou- 
power driven and remotely controlled. Power driven 30 pu^g shaft 22 which is held fast within the coupling nut 
flexible shafts are designed pnmanly for motornlnven ^gans of pin 44. Sphidle 24 of the worktool is se- 
or high speed operation in one direction. Remote con- ^^^^ y,^^ couplmg nut 42 through set screw 46. 
trol flexible shafts, on the other hand, are designed In operation, the operator usually holds handpiece 32 
primarily for hand-operated control m either direction. hands. Since handpiece 32 is thread- 
Power driven flexible shafts have two general classes 35 ediy secured to ferrule 34 which is tightly crimped 
of application— those in which the shaft operates in a ^bout casing 36, movement by the operator about the 
given position and the curve, or curves, of the shaft workpiece readily introduces undesirable twistmg 
remain substantially fixed; and those in which there is stresses in casmg 36 which may cause loosening of the 
relative movement between the driving and driven threadexl connection between ferrule 34 and handpiece 
elements, and the curvature and twisting of the shaft is 40 32, resulting m possible uyury to an operator of the 
continually changing, as when, for example, a driven worktooL 

element such as a portable grinding tool is continuously Further, the casmg and flexible shaft will ordinarily 

moved about the workpiece by an operator. In such be about 6 to 8 feet in length, and rarely over 15 feet, 

case, the prior art devices, which coupled the power Such relatively short casing and shaft lengths helix 

driven rotating flexible shaft to the spindle of the grind- 45 easily when twisted. It is well known that a hdixed or 

ing tool, were rigidly threadedly secured between the curved shaft will have a lower torque capacity than a 

flexible shaft and spindle, and hence, were incapable of straight shaft due to increased internal friction within 

preventing twisting of the casing of the flexible shaft the shaft itself as weU as increased friction between the 

during grinding operations. Under such operating con- lotatiog shaft and casing. 

ditions, certain threaded connections employed in the 50 in piG. 2, a retaudng ring 50 mamti^ing the ferrule in 

prior art coupling devices often times loosened, such reUtive position to the handpiece in lieu of the threaded 

that the high speed flexible shaft rotatmg within the connection therebetween. TTiis structure permits the 

casing could cause injury to the operator. handpiece to automatically rotate in either direction 

The present invention overcomes the aforementioned while held by the operator to relieve any twisting 

deflciencies of the prior art by providing a safeguard ss stresses set up in the flexible shaft casing caused by 

coupling device which automatically relieves stresses movement of the handpiece. 

introduced into the casing by twisting thereof caused by Thus» ferrule 34' is tightly crimped around casing 36' 

movement of the handpiece and worktool by an opera- of flexible shaft 16'. Flexible shaft 16' is provided with a 

tor. Furthermore, even if the present inventive safe- square end 18' which is received within a mating drive 

guard coupling device should malfunction, power to 60 square 20' in coupling shaft 22*. Shaft 22' is rotatable 

the handpiece or driven element is substantially in- within ball bearings 26* and 28', both contained within 

stantly removed to lessen any danger of injury to the handpiece 32'. Handpiece 32' is provided with an annu- 

operator. lar recess 52, shown in FIGS. 2 and 3, which receives 

BRIEF DESCRIPTION OF THE DRAWINGS „ '1^,?^.^-pennitted to free-float within the cou- 

FIO. 1 is a longitudinal sectional view of a typical pling device since retainer ring 50 exerts no resilient 

prior art power driven rotatable flexible shaft couplmg force thereagainst. Annular recess 52 is made slightly 

device. wider than width of retahier ring 50 to allow slight 
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longitudinal movement of handpiece 32' relative to 
ferrule 34' as well as rotational movement of the hand- 
piece as aforediscussed. 

A washer 54, of brass or polytetrafluoroethylene, for 
example, is di^sed between ferrule 34' and bearing S 
26'. 

Coupling nut 42' has a central bore 56 which receives 
output end of coupling shaft 22* at one end and spindle 
24' at its other end. Pin 44' and set screw 46' secure the 
coupling shaft and spindle respectively within the ecu- 10 
pling nut 

. Retainer ring 50 is snapped into recess 52 by means of 
a suitable tool which engages holes 58 — 58 provided in 
the retainer ring (FIG. 3). Retamer ring SO may take 
shapes other than as shown but should not be of such IS 
width or shape which will prevent ferrule 34' from 
free-floating within the coupling device. Retamer ring 
50 will rotate with handpiece 32' by virtue of a snap fit 
of the retainer ring within recess 52. 

It should be apparent from the foregoing description 20 
that twisting of casmg 36', during use, will have no 
deleterious effect on torque capacity of the flexible 
shaft; nor will the casing tend to twist or loop, which 
twisting or loopmg heretofore caused undesirable and 
dangerous loosening of threaded connections of the 23 
couplmg device. 

I claim: 



ably mounted within said handpiece for axially inter- 
connecting said flexible shaft and said worktool spindle, 
said flexible shaft having a casing within which said 
flexible shaft rotates, a ferrule for tightly gripping one 
end of said casing and maintaining said flexible shaft in 
operable alignment with said coupling shaft and hand- 
piece, the inq)rovement therewith comprising 
ball bearing members disposed within said handpiece 
for operably axially rotatably mounting said cou- 
pling shaft, said ball bearing members comprising a 
ball bearing member at an mpdt end of said cou- 
plmg device and another ball bearing member at an 
output end of said coupling device, 
a washer disposed between said ferrule and said input 

end bearing member, 
an annular recess disposed at an input end of said 

handpiece, and 
retaining means engaged within said recess for retain- 
ing at least a portion of said ferrule within said 
handpiece whereby 
said handpiece and said retaining means will rotate 
together on a longitudinal axis about said portion of 
said ferrule within said handpiece in a direction to 
relieve twisting stresses introduced into said casing 
when said operator moves said worktool by said 
handpiece with respect to a workpiece. 
2. The device of claim 1 wherein said washer is made 
of a material selected from the group consisting of brass 



1. In a coupling device for transmittmg power from a 
rotating flexible shaft to a spindle of a worktool, said 
device having a handpiece for manually holding said 30 and polytetrafluoroethylene. 
worktool by an operator, a coupling shaft axially rotat- • « « 
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